Introduction
It is essential to the development and management of a sturgeon farm to know the production costs and their evolution, showing the main items on which the cost reduction is worth effort. Production factor costs analysis of a sturgeon hatchery may also helps the manager in decision making and in adjusting to changes. Basically the production cost comprises all expenses incurred during the production process. In Iran, a basic constraint on the study of sturgeon culture development is the lack of reliable economic data, based on inputs and outputs at the farm level both in physical and value terms. Since the sturgeon farming is currently the most important sub-sector of aquaculture in the region and its rapid development has attracted considerable attention for stock enhancement during last two decades, though, determinants of its microeconomic structure in different sturgeon hatcheries and years are addressed in this chapter. Therefore, a careful investigation of the economics of sturgeon culture would benefit both farm manager and policy makers. The production process in aquaculture is determined by biological, technological, economic and environmental factors, and can be considered in terms of interactions between technological and biological factors and the culture environment (Bjorndal, 1990) . As Shang (1990) noted, take out elements such as biology, technology, feed and nutrition, engineering, fish pathology, and institutional factors all affect the economics of production. From a micro-economic view point the primary motivation of a fish farm may be profit making, although these can sometimes be other considerations such as stock enhancement. Research on the economics of sturgeon culture plays an important role in its future development. Economic assessment provides a basis not only for decision making among farm managers but also for formulating government aquaculture and enhancement policies. Economic analysis is essential to evaluate the viability of investment, determine the efficiency of resource allocation, improve existing management practices, evaluate new culture technology, assess market potential, and identify areas in which research success would have high potential payoffs (Shang, 1990) . Several factors such as illegal fishing, damaging aquatic habitats, dam construction, sand exploitation from river beds, petroleum pollution, industrial, agricultural and domestic pollution cause decline in aquatic habitat quality and affect in one way or another the fish stocks, including the sturgeons of the Caspian Sea (Khodorevskaya et al.,1996 , Lukyanenko et al.,1999 , Ivanov et al.,1999 Salehi, 2006; Pourkazemi, 2006; and Moghim et al., 2006) . As a result, the harmful human impact has grown at an especially rapid rate. To overcome such devastating effects, one of the options is to construct hatcheries to produce large quantities of fingerlings for stock enhancement. Recently 10% of fingerlings were also marked. Many countries with different methods and various objectives are involved in the stock enhancement activities, or reconstruction of economically valued species. All Caspian countries are involved to protect the Sea and manage the fishermen. To assess the success of stocking, now, in Iran, the best are usually landings result. Since 90% of released fingerlings were Persian sturgeon the contribution of this fish was increased over the recent years. The fish sampling method is trawler research ship. Iran contributes to these efforts through the reproduction and enhancement of thirteen native species, releasing more than 500 million fingerlings into the Caspian Sea and the Persian Gulf annually (Bartley, 1995 (Bartley, & 1999 Shehadeh, 1996; Bartley and Rana, 1998; Abdolhay, 1998 Abdolhay, & 2006 Tahori, 1998; PDD, 2006 and Salehi, 2002 , 2004 , 2005 . As Figure 1 shows total fingerling production of sturgeon increased from 1.1 million in 1982 to more than 24 million in 1998, declined to 21 million in 2004. The production declined to 10 million in 2005 and 13.9 million in 2006 (Salehi, 2001 & 2005 and PDD, 2006 & 2007 . Over the 2000-2004, the contribution of A. persicus was 79% of total sturgeon fingerlings production in Iran, followed by A. nudiventris 7.5%, Huso huso 6.6%, A. gueldenstaedti 4.2% and A. stellatus 3% (Table 1) . On average yearly production of A. persicus was more than 15 million fingerlings over the 2000-04 periods, with the maximum production of 18.4 million in 2003 from the lowest level of 12.3 million in 2002. Yearly production of Huso huso was 1.57 million fingerlings over the same period, however, the highest level of H. huso production was 2.4 million in 2002 and the lowest level was 42075 in 2003, the production of species such as Huso huso was mainly depend on availability of brood-stock. 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4
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Total sturgeon fingerling Persian sturgeon fingerling Sources: Abdolhay, 1998 , Salehi, 2005 and PDD, 2005 By considering the background of stock enhancement of sturgeon species and the result of fishing data, it seems the increase of the contribution of Persian sturgeon in total catch in Iran were probably be affected from stock enhancement. Keyvan (keyvan, 2002) noted the current situation of sturgeon enhancement plan in Iran has a key role on protecting the Caspian Sea sturgeon. This study from the point of view of economics, could present a developing policy for increasing the productivity and breeding procedure of hatchery production of sturgeon in Southern parts of the Caspian Sea including; Guilan, Mazandaran and Golestan provinces in north Iran, which Iranian Fisheries Organization were expended a huge investment over the last two decades and needs more investment for future development. Overall, the gap between the release fingerlings and the capacity of the Caspian Sea is very deep, it was estimated by Groups of researches. 
Study structure and methods
A study of fingerling production of sturgeons, input costs and the contribution of cost factors was carried out to help clarify sturgeon fingerling production costs and their difference with location and year. Most of the fe-male fish were killed to separate the eggs and released the sperms on the eggs in tanks. Data were collected for more than two decades, fingerlings were 2-3 months old and 3-5 grammas. Since the relations between the Caspian Sea countries are not developed, unfortunately, the optimal stocking protocol is not developed but totally every countries were involved to protect the Sea and manage the fishermen. Attention is also directed to addressing questions such as: which input is significant in explaining outputs from various regions or year categories? What constraints inhibit increased productivity and production of existing sturgeon culture system? The study cover the three main sturgeon fingerling farming provinces, Guilan, Mazandaran, and Golestan. Over the 2001 -2005, to determine the costs and contribution of production factors for sturgeon fingerlings for the years 2000 -2004, a questionnaire was prepared. An expert team comprising of economists, statisticians and aqua culturists completed the questionnaire, while referring all sturgeon centers and other related departments. The criteria for cost of production are calculating the cost for brood stocks. Though, data collection, classification, and analysis cover the years 2000-2004.
Results and discussions
Over the 2000-04, yearly production of fingerlings of sturgeon were more than 19.7 million fingerlings. On average 41% of sturgeon fingerlings production belongs to the province of Golestan, followed by 39% in the province of Guilan, and the balance were produced by Mazandaran province. In 2004, two sturgeon centers in Golestan province with the total production of 8.8 million fingerlings were the largest producer, followed by centers in Guilan province with the production of 7.8 million fingerlings, and the sturgeon center in Mazandaran province with the production of 4.7 million fingerlings. Results show, on average, yearly production of sturgeons were 8.1, 7.6 and 4 million fingerlings over the period respectively (Table 2) . Table 2 . Number of sturgeon fingerlings production in hatcheries over the 2000-04 in Iran.
Province
As Table 3 shows, over the 2000-04, total costs per sturgeon fingerling production was averaged Rials 1970 in the province of Guilan, varying from Rials 1224 to Rials 2655. Though, on average, total costs per fingerling production increased 27% per year over the period. Due to expansion of fingerlings production from 5.2 million in 2002 to 9.9 million by 2003, total costs per fingerling production was drastically declined by 35%. Average cost of fertilized eggs were 15% of total costs, varying from 4% in 2000 to 24% in 2004. Average cost of Labor and salary are 52% of total costs, varying from 60 % to 42% over the same period. The other main costs are the cost of 'maintenance' and 'depreciation' averaging 8% and 10% of total costs respectively. There is a little difference in the cost of feed and fertilizer, which averaged only more than 5% of total costs. As Table 4 shows, total costs per fingerling production of sturgeon was averaged Rials 1245 in the Mazandaran province, varying from Rials 477 to Rials 1958. Over the 2000-04, on average, sturgeon center in Guilan paid 59% more than the center of Mazandaran per fingerling production. Though, on average, total costs per fingerling production per year increased dramatically by 73% over the same period. Average cost of fertilized eggs were 24% of total costs, varying from 6% in 2000 to 40% in 2004. Average cost of Labor and salary were 45% of total costs, varying from 48 % to 37% over the same period. The other main costs were the cost of 'feed and fertilizer' and 'depreciation' averaging 10% of total costs. Due to production of other produts such as kutum and carp fingerlings in Mazandaran hatchery, total cost per fingerling production of sturgeon were lower than their counterparts in Guilan and Golestan provinces. As Table 5 shows, over the 2000-04, total costs per fingerling production was accounted Rials 1837 in Golestan province, varying from Rials 1027 to Rials 3358. Though, on average, total costs per fingerling production increased 46% per year over the period. Table 5 . Average costs (Rials per fingerling) of sturgeon fingerling production over the 2000-04 in Golestan province.
Average cost of Labor and salary were accounted 44% of total costs, varying from more than 50% in 2000 to 36% in 2004 (Table 6 ). Average cost of fertilized eggs were accounted 22% of total costs, varying from 6% in 2000 to 35% in 2004. The other major inputs costs were the cost of 'feed and fertilizer', depreciation and maintenance averaging 8%, 9% and 6% of total costs respectively. Over the 2000-2004, among the operation costs factors the highest variability belongs to the fertilized eggs followed by labor and salary. As Tables 3, 4 and 5 Show, the cost per sturgeon fingerling production in Guilan is higher than the other provinces, at Rials 1,970 followed by Golestan with Rials 1, 837, and only R 1,242 in Mazandaran. Average cost of Labor and salary were accounted 44% of total costs, varying from more than 50% in 2000 to 36% in 2004. Average cost for fertilized eggs were accounted 22% of total costs, varying from 6% in 2000 to 35% in 2004. The other major inputs costs were the cost of 'feed and fertilizer', depreciation and maintenance averaging 8%, 9% and 6% of total costs respectively. Over the 2000-2004, among the operation costs factors the highest variability belongs to the fertilized eggs followed by labor and salary. As Figure 2 shows, total costs per fingerling production of sturgeon was averaged $US 0.21 in Iran, varying from $US 0.12 to $US 0.33 over the years [2000] [2001] [2002] [2003] [2004] . Though, on average, total costs per fingerling production of sturgeon was increased %175 over the period. The main reason for the growth of a sturgeon fingerling cost might be the effects of inflation rate in Iran, which affected all operation costs factors and the growth of the price of fertilized eggs, which affected by the global growth price of caviar in recent years. Comparing with other aquaculture activities, the share of labor and salary in hatcheries are very high, which noted by Salehi (Salehi, 1999 (Salehi, , 2002 (Salehi, & 2005 for carp farming 12%, trout farming 13%, shrimp farming 17% and shrimp hatcheries due to using foreign experts 26% and sturgeon farming in USA were accounted 12% (Katherine et al., 1985) . It seems, the main reason for this higher labor and salary cost, could be justify by inactivity of hatcheries during almost 6 months off season, which could be reduced by adopting extra activities in such hatcheries. The costs sensitivity of hatcheries production of sturgeon shows labor and salary is the most sensitive, followed by fertilized eggs (Figure 3 ). Despite the decline of total landing of sturgeon in the South Caspian Sea, landing indicated the increase the share of Persian sturgeon, as the positive affect of fingerling releasing over the last two decades by Fisheries of Iran. Moreover, the increase the contribution of sturgeon fish which reported by the beach seine net co-operatives is also indicated positive affect of stock enhancement (Abdolhay 1998 , Tahori, 1998 , Fadaee 2002 , pourkazemi, 1999 and Moghim et al., 2006 . The importance of stock rehabilitation in general, and sturgeon enhancement in particular as a means of biodiversity preservation, and as a source of economic activity has been addressed in this paper. Current production and enhancement of sturgeon fingerling and a lot of investment which expended by Fisheries organization of Iran suggests that this sector might be expected to become increasingly important in coming years. Future fingerling production of sturgeons varies widely and will be to a large extent dependent on ability to obtain brood fish from the Caspian Sea and on the other hand the potential of Iranian Fisheries for operation costs to be expended. Overall, the sturgeon rehabilitation industry may benefit from research aimed at developing technically viable production and enhancement systems as did before, improved nutrition, genetic improvement, disease prevention, water quality and industry management. It seems, co-operation of beach seine net co-operatives and other involved organizations in Iran and the close and continued co-operation with other coastal countries in the Caspian Sea might be expected to have an important effect on stock enhancement and biodiversity preservation of sturgeon fish in the coming years.
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